Xin is a marker of skeletal muscle damage severity in myopathies.
Xin is a striated muscle-specific protein that is localized to the myotendinous junction in skeletal muscle. However, in injured mouse muscle, Xin expression is up-regulated and observed throughout skeletal muscle fibers and within satellite cells. In this study, Xin was analyzed by immunofluorescent staining in skeletal muscle samples from 47 subjects with various forms of myopathy, including muscular dystrophies, inflammatory myopathies, mitochondrial/metabolic myopathy, and endocrine myopathy. Results indicate that Xin immunoreactivity is positively and significantly correlated (rs = 0.6175, P = <0.0001) with the severity of muscle damage, regardless of myopathy type. Other muscle damage measures also showed a correlation with severity [Xin actin-binding repeat-containing 2 (rs = -0.7108, P = 0.0006) and collagen (rs = 0.4683, P = 0.0783)]. However, because only Xin lacked immunoreactivity within the healthy muscle belly, any detectable immunoreactivity for Xin was indicative of muscle damage. We also investigated the expression of Xin within the skeletal muscle of healthy individuals subjected to damaging eccentric exercise. Consistent with our previously mentioned results, Xin immunoreactivity was increased 24 hours after exercise in damaged muscle fibers and within the activated muscle satellite cells. Taken together, these data demonstrate Xin as a useful biomarker of muscle damage in healthy individuals and in patients with myopathy. The strong correlation between the degree of muscle damage and Xin immunoreactivity suggests that Xin may be a suitable outcome measure to evaluate disease progression and treatment effects in clinical trials.